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(54)  A  power  source  for  an  electric  discharge  machine. 
A  power  source  for  a  wire-cut  electric  discharge  machine 

is  designed  to  increase  the  cutting  speed  and  improve  the 
surface  smoothness  of  a work  piece.  A  capacitor  C  for  supply- 
ing  a  discharge  energy  across  a  wire  electrode  WR  and  the 
workpiece  WK  is  always  charged  by  a  DC  power  supply  Vs, 
and  the  charged  voltage  is  applied  across  the  machining  gap 
via  a  switching  element  TR.  The  switching  element  TR  is 
turned  ON  when  the  charged  voltage  of  the  capacitor  C 
reaches  a  predetermined  level,  and  turned  OFF  when  the 
charged  voltage  becomes  substantially  zero,  permitting  rapid 
charging  of  the  capacitor  C  and  the  generation  of  a  uniform 
discharge  energy. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p o w e r  

s o u r c e   f o r   p r o d u c i n g   a  d i s c h a r g e ,   f o r   e x a m p l e   b e t w e e n  

a  w i r e   e l e c t r o d e   and  a  w o r k p i e c e   in  a  w i r e c u t   e l e c t r i c  

d i s c h a r g e   m a c h i n e .  

A  known  p o w e r   s o u r c e   of  t h i s   k i n d   i s   s u c h ,  

f o r   e x a m p l e ,   as  shown  in  F i g .   1.  In  F i g .   1,  r e f e r e n c e  

c h a r a c t e r   WR  i n d i c a t e s   a  w i r e   e l e c t r o d e ;   WK  d e s i g n a t e s  

a  w o r k p i e c e ;   Vs  i d e n t i f i e s   a  DC  p o w e r   s u p p l y ;   C 

d e n o t e s   a  c a p a c i t o r ;   R  r e p r e s e n t s   a  c h a r g i n g   r e s i s t o r ;  

and  Q  shows   a  s w i t c h i n g   e l e m e n t   s u c h   as  a  t r a n s i s t o r  

or  t h e   l i k e .   By  r e p e a t i n g   ON-OFF  o p e r a t i o n   of  t h e  

s w i t c h i n g   e l e m e n t   Q,  t h e   c a p a c i t o r   C  i s   c h a r g e d b y   t h e  

DC  p o w e r   s u p p l y   Vs  v i a   t h e   c h a r g i n g   r e s i s t o r   R.  T h e  

c h a r g e d   v o l t a g e   i s   a p p l i e d   a c r o s s   t he   w i r e   e l e c t r o d e  

WR  and  t he   w o r k p i e c e   WK  and  a  d i s c h a r g e   c u r r e n t   of  t h e  

c a p a c i t o r   C  f l o w s ,   as  a  d i s c h a r g e ,   in  a  d i s c h a r g e   g a p  

d e f i n e d   b e t w e e n   t h e   w i r e   e l e c t r o d e   WR  and  t h e   w o r k p i e c e  

WK,  p e r f o r m i n g   e l e c t r i c   d i s c h a r g e   m a c h i n i n g   of  t h e  

l a t t e r .  

For   t h e   r e p e t i t i o n   of  a  s t a b l e   d i s c h a r g e   i n  

e l e c t r i c   d i s c h a r g e   m a c h i n i n g ,   a  n e c e s s a r y   and  s u f f i c i e n t  

d i s c h a r g e   s u s p e n s i o n   p e r i o d   i s   r e q u i r e d   f o r   e a c h   d i s c h a r g e  

and,   at  t h e   s a m e  ' t i m e ,   c a r e   s h o u l d   be  t a k e n   in  t h e  

v o l t a g e   a p p l i c a t i o n   a t   t he   s t a r t   of  r e d i s c h a r g e .   T h e  

i n s u l a t i o n   r e c o v e r y   c h a r a c t e r i s t i c   of  t h e   d i s c h a r g e   g a p  

a f t e r   a  d i s c h a r g e   i s   s u c h   as  s c h e m a t i c a l l y   i n d i c a t e d   b y  

t h e   s o l i d   l i n e   A  in   F i g .   2.  When  a  v o l t a g e   h i g h e r   t h a n  



t h e   c u r v e   A  ( w h i c h   v o l t a g e   w i l l   h e r e i n a f t e r   be  r e f e r r e d  

to  as  t h e   r e d i s c h a r g e   v o l t a g e )   i s   a p p l i e d   a c r o s s   t h e  

d i s c h a r g e   g a p ,   i t   i s   l i k e l y   t h a t   a  d i s c h a r g e  i s  

r e p e a t e d l y   p r o d u c e d   a t   t h e   s a m e  p o s i t i o n   o r   t h a t   a n  

a r c   d i s c h a r g e   r e s u l t s .  

W i t h   a  v i e w   t o   s e t t l i n g   t h i s   p r o b l e m ,   in   t h e  

p r i o r   a r t   c i r c u i t   o f   F i g .   1  t h e   c h a r g i n g   t i m e  c o n s t a n t   o f  

t h e   c a p a c i t o r  C   i s   s e l e c t e d   l a r g e  s o   t h a t   i t s   c h a r g i n g  

c h a r a c t e r i s t i c   c u r v e   may  n o t   e x c e e d   t h e   i n s u l a t i o n  

r e c o v e r y   c h a r a c t e r i s t i c   c u r v e   A,  t h a t   i s ,   so  t h a t  

t h e   r e d i s c h a r g e   v o l t a g e   as  i n d i c a t e d   by  t h e   b r o k e n  

l i n e   B  in   F i g .   2  i s   a c h i e v e d .   A c c o r d i n g l y ,  t h e  

f r e q u e n c y   o f  d i s c h a r g e   p e r   u n i t   t i m e   c a n n o t   be  i n c r e a s e d  

and  t h e   c u t t i n g   s p e e d   c a n n o t  b e  r a i s e d .   F u r t h e r m o r e ,  

t h e   c o n v e n t i o n a l   c i r c u i t   i s   a  d e p e n d e n t   d i s c h a r g e  

c i r c u i t ,   w h i c h   m a y  s o m e t i m e s   be  d i s c h a r g e d   b e f o r e  

t h e   c a p a c i t o r   C  i s   s u f f i c i e n t l y   c h a r g e d   and  c o n s e q u e n t l y  

t h e   d i s c h a r g e   e n e r g y   v a r i e s   f o r   e a c h   d i s c h a r g e ,  

r e s u l t i n g   i n   t h e   d e f e c t   t h a t   a  s a t i s f a c t o r y   s u r f a c e  

s m o o t h n e s s   o f   t h e   w o r k p i e c e   i s  d i f f i c u l t   to   o b t a i n .  

A c c o r d i n g   t o   t h e   i n v e n t i o n   t h e r e   i s  

p r o v i d e d   a  p o w e r   s o u r c e   f o r   an  e l e c t r i c  d i s c h a r g e   m a c h i n e ,  

t he   p o w e r   s o u r c e   c o m p r i s i n g :  

a  c a p a c i t o r   w h i c h   i s   to   be  c h a r g e d   by  a  

power   s u p p l y   f o r   s u p p l y i n g   d i s c h a r g e   e n e r g y  a c r o s s   a n  

e l e c t r o d e   of  t h e  m a c h i n e   a n d  a   w o r k p i e c e   when  t h e  

p o w e r   s o u r c e   i s  i n   u s e ;  a   s w i t c h i n g   e l e m e n t  i n s e r t e d   i n  

a  d i s c h a r g e   p a t h  o f   t h e   c a p a c i t o r ;   and   c o n t r o l   m e a n s  

o p e r a b l e   f o r   t u r n i n g   ON  t h e   s w i t c h i n g   e l e m e n t   w h e n  

a  c h a r g e   v o l t a g e   of  t h e   c a p a c i t o r   r e a c h e s  a   p r e d e t e r m i n e d  

l e v e l ,   and   f o r   t u r n i n g   OFF  t h e   s w i t c h i n g  e l e m e n t   u p o n  

c o m p l e t i o n   of  a  d i s c h a r g e .  

A  p r e f e r r e d   e m b o d i m e n t   of  t h e   p r e s e n t  

i n v e n t i o n   p r o v i d e s   a  p o w e r   s o u r c e   s u i t a b l e   f o r   use   i n  

w i r e - c u t   e l e c t r i c   d i s c h a r g e   machine, ; ,   w h i c h   p e r m i t s   a n  

i n c r e a s e   i n  t h e   f r e q u e n c y   o f  d i s c h a r g e   p e r   u n i t   t i m e   i n  

the   w o r k i n g   g a p ,   t h e r e b y   to   r a i s e   t h e   c u t t i n g   s p e e d .   I t  



a l s o   may  p r o v i d e   a  u n i f o r m   d i s c h a r g e   e n e r g y   f o r   e a c h  

d i s c h a r g e   in   t h e   w o r k i n g   gap ,   t h e r e b y   i m p r o v i n g   t h e  

s u r f a c e   s m o o t h n e s s   of  a  w o r k p i e c e .  

The  c h a r g i n g   t ime   c o n s t a n t   of  t h e   c a p a c i t o r  

may  be  s e l e c t e d   s m a l l   to   s u c h   an  e x t e n t   t h a t   t h e  

c h a r g i n g   v o l t a g e   of  t h e   c a p a c i t o r   e x c e e d s   t h e  

r e d i s c h a r g e   v o l t a g e   in  t h e   w o r k i n g   gap  b e t w e e n   t h e  

w i r e   e l e c t r o d e   and  t h e   w o r k p i e c e   a t   an  e a r l y   s t a g e   of  t h e  

c h a r g i n g   of  t h e   c a p a c i t o r .   The  s w i t c h i n g   e l e m e n t   may 

be  t u r n e d   ON  at   t he   moment   when  t he   c h a r g e   v o l t a g e  

of  t h e   c a p a c i t o r   b e c o m e s   s m a l l   r e l a t i v e   to   t h e   r e -  

d i s c h a r g e   v o l t a g e   as  a  r e s u l t   of  i t s   a b r u p t   i n c r e a s e .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   p r e s e n t  

i n v e n t i o n   and  to   show  how  i t   may  be  p u t   i n t o   e f f e c t  

r e f e r e n c e   w i l l   now  be  made,   by  way  of  e x a m p l e ,   t o  

t h e   a c c o m p a n y i n g   d r a w i n g s   in  w h i c h :  

F i g .   1  i s   an  e l e c t r i c   c i r c u i t   d i a g r a m   s h o w i n g  

a  c o n v e n t i o n a l   w i r e - c u t   e l e c t r i c   d i s c h a r g e   m a c h i n e  

p o w e r   s o u r c e ;  

F i g .   2  i s   a  g r a p h   s h o w i n g   t he   r e l a t i o n s h i p  

b e t w e e n   t h e   i n s u l a t i o n   r e c o v e r y   c h a r a c t e r i s t i c   of  a  

d i s c h a r g e   gap  and  t h e   c h a r g i n g   c h a r a c t e r i s t i c   of  a  

c a p a c i t o r ;  

F i g .   3  i s   a  b l o c k   d i a g r a m   i l l u s t r a t i n g  

the   p r i n c i p a l   p a r t   of  an  e m b o d i m e n t   of  t he   w i r e - c u t  

e l e c t r i c   d i s c h a r g e   m a c h i n e   p o w e r   s o u r c e   of  t h e   p r e s e n t  

i n v e n t i o n ;  

F i g .   4  i s   a  g r a p h   s h o w i n g   v a r i a t i o n s   in   a  

c h a r g e d   v o l t a g e   Vc  of  a  c a p a c i t o r   C,  a  gap  v o l t a g e   VG, 
a  d i s c h a r g e   c u r r e n t   I  and  t h e   o p e r a t i o n   of  a  s w i t c h i n g  

e l e m e n t   TR  w i t h   t i m e   in  t h e   c a s e   w h e r e   t h e   p o w e r  

s o u r c e   of  F i g .   3  was  o p e r a t e d ;   a n d  

F i g .   5  i s   a  g r a p h   s h o w i n g   the   r e l a t i o n s h i p  

b e t w e e n   t h e   i n s u l a t i o n   r e c o v e r y   c h a r a c t e r i s t i c   of  t h e  

d i s c h a r g e   gap  and  t h e   gap  v o l t a g e   VG. 

F i g s .   I  and  2  have   a l r e a d y   b e e n   d e s c r i b e d  

in  d e t a i l .  



F i g .   3  i l l u s t r a t e s   in  b l o c k   f o r m   t h e  

p r i n c i p a l   p a r t   of  an  e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ,  

in   w h i c h   t h e   p a r t s   c o r r e s p o n d i n g   to   t h o s e   in   F i g .   1 

a r e   i d e n t i f i e d   by  t h e   same  r e f e r e n c e   c h a r a c t e r s .   I n  

F i g .   3,  r e f e r e n c e   c h a r a c t e r   TR  i n d i c a t e s   a  t r a n s i s t o r  

or   l i k e   s w i t c h i n g   e l e m e n t ;   R1  to  R 9  d e s i g n a t e  
r e s i s t o r s ;   DA  i d e n t i f i e s   a  d i f f e r e n t i a l   a m p l i f i e r ;  

CMP1  and  CMP2  d e n o t e   c o m p a r a t o r s ;   VL1  and  VL2  r e p r e s e n t  
r e f e r e n c e   v o l t a g e s ;   and  G  shows   a  g a t e   c i r c u i t .  

U n l i k e   t h e   c i r c u i t   of  F i g .   1,  t h e   p r e s e n t  

e m b o d i m e n t   i s   a r r a n g e d   so  t h a t   t h e   c a p a c i t o r   C  m a y  

a l w a y s   be  c h a r g e d   by  t h e   DC  p o w e r   s u p p l y   Vs  v i a   t h e  

c h a r g i n g   r e s i s t o r   R,  and  t h a t   c h a r g e s   s t o r e d   i n   t h e  

c a p a c i t o r   C  a r e   a p p l i e d   a c r o s s   t h e   w i r e   e l e c t r o d e   WR 

and  t h e   work   WK  v i a   t h e   s w i t c h i n g   e l e m e n t   TR  i n s e r t e d  

in  t h e   d i s c h a r g e   p a t h   of  t h e   c a p a c i t o r   C.  T h e  

c h a r g e d   v o l t a g e   of   t h e   c a p a c i t o r   C  i s   d e t e c t e d   by  t h e  

r e s i s t o r s   R1  t o   R5  and  t h e   d i f f e r e n t i a l   a m p l i f i e r   DA, 

and   p r o v i d e d   to   one  i n p u t   t e r m i n a l   of  t h e   c o m p a r a t o r  

CMP1  v i a   t h e   r e s i s t o r   R6  and  to   one  i n p u t   t e r m i n a l   o f  

t h e   c o m p a r a t o r   CMP2  v i a   t h e   r e s i s t o r   R8.  T h e  

c o m p a r a t o r   CMP1  makes   a  c o m p a r i s o n   b e t w e e n   t h e   o u t p u t  
f r o m   t h e   d i f f e r e n t i a l   a m p l i f i e r   DA  and  t h e   r e f e r e n c e  

v o l t a g e   VL1  a p p l i e d   to   t h e   o t h e r   i n p u t   t e r m i n a l ,   t h e r e -  

by  t o   d e t e c t   t h a t   t h e   c h a r g e d   v o l t a g e   of  t h e   c a p a c i t o r  
C  h a s   r e a c h e d   a  p r e d e t e r m i n e d   l e v e l   s u i t a b l e   f o r  

d i s c h a r g i n g .   The  c o m p a r a t o r  C M P 2   c o m p a r e s   t h e   o u t p u t  
f r o m   t h e   d i f f e r e n t i a l   a m p l i f i e r   DA  w i t h   t h e   r e f e r e n c e  

v o l t a g e   VL2  a p p l i e d   t o   t h e   o t h e r   i n p u t   t e r m i n a l ,   t h e r e b y  
to   d e t e c t   t h a t   t h e   c h a r g e d   v o l t a g e   of  t h e   c a p a c i t o r  

C  has   b e e n   r e d u c e d   to   s u b s t a n t i a l l y   z e r o .   The  g a t e  

c i r c u i t   G  p e r f o r m s   l o g i c a l   p r o c e s s i n g   o f  t h e   o u t p u t s  

f r o m   t h e   c o m p a r a t o r s   CMP1  a n d  C M P   to   a c h i e v e   ON-OFF 

c o n t r o l   of  t h e   s w i t c h i n g   e l e m e n t  T R .  

F i g .   4  s h o w s   v a r i a t i o n s   in  t h e   c h a r g e d  

v o l t a g e   Vc  of  t h e   c a p a c i t o r   C,  t h e   gap  v o l t a g e   VG,  t h e  

d i s c h a r g e   c u r r e n t   I  and  t h e   o p e r a t i o n   of  t h e   s w i t c h i n g  

e l e m e n t   TR  w i t h   t i m e   when  t h e   d e v i c e   of   F i g .   3  w a s  



o p e r a t e d .   A  d e s c r i p t i o n   w i l l   b e  g i v e n ,   w i t h   r e f e r e n c e  

to  F i g .   4,  of  t h e   o p e r a t i o n   of  t h e   e m b o d i m e n t   o f  

F i g .   3 .  

When  t he   c a p a c i t o r   C  i s   c h a r g e d   by  t h e   DC 

p o w e r   s u p p l y   Vs  w i t h   t h e   c h a r a c t e r i s t i c   i n d i c a t e d   b y  

t h e   c u r v e   Vc  in  F i g .   4  and  i t s   p o t e n t i a l   r e a c h e s   a  

p r e d e t e r m i n e d   l e v e l   H  s u i t a b l e   f o r   d i s c h a r g i n g ,   t h i s  

i s   d e t e c t e d   by  t h e   c o m p a r a t o r   CMP1  and  t h e   g a t e   c i r c u i t  

G  t u r n s   ON  t h e   s w i t c h i n g   e l e m e n t   TR.  As  a  c o n s e q u e n c e ,  

t h e   c h a r g e d   v o l t a g e   Vc  of  t h e   c a p a c i t o r   C  i s   a p p l i e d  

as  t h e   gap  v o l t a g e   VG  a c r o s s   t h e   w i r e   e l e c t r o d e   WR 

and  t h e   w o r k p i e c e   WK  and ,   a f t e r   a  v e r y   s h o r t   p e r i o d  

of  t i m e ,   t h e   d i s c h a r g e   c u r r e n t   I  f l o w s   in  t he   d i s c h a r g e  

gap  to   e f f e c t   e l e c t r i c   d i s c h a r g e   m a c h i n i n g   of  t h e  

w o r k p i e c e   WK.  When  t he   d i s c h a r g e   i s   s t a r t e d ,   t h e  

c h a r g e d   v o l t a g e   of  t he   c a p a c i t o r   C  r a p i d l y   d r o p s   a n d  

i t   i s   d e t e c t e d   by  t he   c o m p a r a t o r   CMP2  t h a t   t h e   c h a r g e d  

v o l t a g e   b e c o m e s   l o w e r   t h a n   t he   p r e d e t e r m i n e d   l e v e l   L ,  

i . e .   b e c o m e s   s u b s t a n t i a l l y   e q u a l   to   z e r o .   The  g a t e  

c i r c u i t   G  d e t e c t s   t h e   c o m p e l t i o n   of  t h e   d i s c h a r g e   f r o m  

t h e   o u t p u t   f rom  t he   c o m p a r a t o r   C M P 2  a n d   q u i c k l y   t u r n s  

OFF  t h e   s w i t c h i n g   e l e m e n t   TR  and ,   by  t h i s   o p e r a t i o n ,  

t he   c a p a c i t o r   C  i s   c h a r g e d  a g a i n   to  be  r e a d y   f o r   t h e  

n e x t   d i s c h a r g e .  

F i g .   5  i s   a  g r a p h   s h o w i n g   t h e   r e l a t i o n s h i p  

b e t w e e n   t h e   i n s u l a t i o n   r e c o v e r y   c h a r a c t e r i s t i c   of  t h e  

d i s c h a r g e   gap  and  t he   gap  v o l t a g e   VG.  I t   a p p e a r s   f r o m  

F i g .   5  t h a t   even   i f   t he   c a p a c i t o r   C  i s   c h a r g e d   s o  

r a p i d l y   t h a t   t h e   c h a r g e d   v o l t a g e   e x c e e d s   t h e  

r e d i s c h a r g e   v o l t a g e   A  as  i n d i c a t e d   by  t h e   c u r v e   VC, 
t he   v o l t a g e   i s   no t   p r o v i d e d   a c r o s s   t h e   d i s c h a r g e   g a p  

b e c a u s e   t h e   s w i t c h i n g   e l e m e n t   TR  i s   in   t h e   OFF  s t a t e  

in  t h e   r e g i o n   a b o v e   t h e   r e d i s c h a r g e   v o l t a g e ,   and  t h a t  

t he   v o l t a g e   i s   a p p l i e d   a c r o s s   t h e   d i s c h a r g e   gap  at  a  

moment   when  t he   c h a r g e d   v o l t a g e   Vc  of  t h e   c a p a c i t o r  

C  has   b e c o m e   l o w e r   t h a n   the   r e d i s c h a r g e   v o l t a g e   A.  T h u s  

i t   can  be  s e e n   f rom  F i g .   5  t h a t   t h e   s w i t c h i n g   e l e m e n t  



TR  i s   t u r n e d   ON  at   a  moment  when  t h e   c h a r g e d   v o l t a g e   o f  

t h e   c a p a c i t o r   C  i s   s m a l l   r e l a t i v e   to   t h e   r e d i s c h a r g e  

v o l t a g e   A,  as  a  r e s u l t   of  an  a b r u p t   i n c r e a s e   in   t h e  

l a t t e r .   S i n c e   t h e   r e d i s c h a r g e   v o l t a g e   a c r o s s   t h e   d i s -  

c h a r g e   gap  u n d e r g o e s   v a r i o u s   c h a n g e s   d u r i n g   m a c h i n i n g ,  

t h e   a r r a n g e m e n t   d e s c r i b e d   p r e v i o u s l y   i s   n o t   q u i t e   f r e e  

f rom  a b n o r m a l   d i s c h a r g e ,   By  a  s u i t a b l e   s e l e c t i o n   o f  

t h e   l e v e l   H  in   F i g .   4  and  t h e   c h a r g i n g   t i m e   c o n s t a n t  

of  t he   c a p a c i t o r   C  in   v iew  of  an  a v e r a g e   r e d i s c h a r g e  

v o l t a g e   c h a r a c t e r i s t i c ,   h o w e v e r ,   s u f f i c i e n t l y   s t a b l e  

d i s c h a r g i n g   i s   p o s s i b l e   and,   in   a d d i t i o n ,   t h e   f r e q u e n c y  

of  d i s c h a r g i n g   can  m a r k e d l y   be  i n c r e a s e d .   M o r e o v e r ,  

s i n c e   t h e   d i s c h a r g e   i s   s t a r t e d   when  t h e   c h a r g e d   v o l t a g e  

Vc  of  t h e   c a p a c i t o r   C  r e a c h e s   a  p r e d e t e r m i n e d   l e v e l ,  

t h e   e n e r g y   f o r   e a c h   d i s c h a r g e   i s   u n i f o r m .  

As  w i l l   be  a p p r e c i a t e d   f r o m   t h e   f o r e g o i n g  

d e s c r i p t i o n ,   s i n c e   no  v o l t a g e   i s   a p p l i e d   a c r o s s   t h e  

d i s c h a r g e   gap  u n t i l   t h e   s w i t c h i n g   e l e m e n t   TR  i s   t u r n e d  

ON,  e v e n   i f   t h e   c a p a c i t o r   i s   r a p i d l y   c h a r g e d ,   t h e r e   d o e s  

n o t   o c c u r   an  a b n o r m a l   d i s c h a r g e   as  in   t h e  p r i o r   a r t ;  

a c c o r d i n g l y ,   t h e   f r e q u e n c y   of  d i s c h a r g i n g   can  be  r a i s e d ,  

p e r m i t t i n g   an  i n c r e a s e   in  t h e   c u t t i n g   s p e e d .   F u r t h e r m o r e ,  

s i n c e   t h e   e n e r g y   f o r   e a c h   d i s c h a r g e   i s   made  u n i f o r m ,   a  

w o r k e d   s u r f a c e   of   good   q u a l i t y   can  be  o b t a i n e d .  

I t   w i l l   be  a p p a r e n t   t h a t   many  m o d i f i c a t i o n s   a n d  

v a r i a t i o n s   may  be  e f f e c t e d   w i t h o u t   d e p a r t i n g   f r o m   t h e  

s c o p e   of  t h e   n o v e l   c o n c e p t s   of  t h e   p r e s e n t   i n v e n t i o n .  



1.  A  p o w e r   s o u r c e   f o r   an  e l e c t r i c   d i s c h a r g e   m a c h i n e ,  

the   p o w e r   s o u r c e   c o m p r i s i n g :  

a  c a p a c i t o r   w h i c h   i s   to  be  c h a r g e d   by  a  p o w e r  

s u p p l y   f o r   s u p p l y i n g   d i s c h a r g e   e n e r g y   a c r o s s   a n  

e l e c t r o d e   of  t h e   m a c h i n e   and  a  w o r k p i e c e   when  t h e   p o w e r  

s o u r c e   i s   in  u s e ;   a  s w i t c h i n g   e l e m e n t   i n s e r t e d   in  a  

d i s c h a r g e   p a t h   of  t h e   c a p a c i t o r ;   and  c o n t r o l   m e a n s  

o p e r a b l e   f o r   t u r n i n g   ON  t he   s w i t c h i n g   e l e m e n t   w h e n  

a  c h a r g e d   v o l t a g e   of  t he   c a p a c i t o r   r e a c h e s   a  p r e d e t e r m i n e d  

l e v e l ,   and  f o r   t u r n i n g   OFF  the   s w i t c h i n g   e l e m e n t   u p o n  

c o m p l e t i o n   of  a  d i s c h a r g e .  

2.  A  p o w e r   s o u r c e   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   t h e  

c o n t r o l   means   c o m p r i s e s :   a  d i f f e r e n t i a l   a m p l i f i e r   f o r  

d e t e c t i n g   t h e   c h a r g e d   v o l t a g e   of  t h e   c a p a c i t o r ;   a  f i r s t  

c o m p a r a t o r   f o r   c o m p a r i n g   t h e   o u t p u t   f rom  t h e  

d i f f e r e n t i a l   a m p l i f i e r   and  s a i d   p r e d e t e r m i n e d   l e v e l   t o  

d e t e c t   when  t h e   c h a r g e d   v o l t a g e   of  t h e   c a p a c i t o r   r e a c h e s  

s a i d   p r e d e t e r m i n e d   l e v e l ;   a  s e c o n d   c o m p a r a t o r   f o r  

c o m p a r i n g   t h e   o u t p u t   f rom  t he   d i f f e r e n t i a l   a m p l i f i e r   a n d  

a  r e f e r e n c e   v o l t a g e   to   d e t e c t   when  t h e   c h a r g e d   v o l t a g e  

of  t h e   c a p a c i t o r   b e c o m e s   s u b s t a n t i a l l y   z e r o ;   and  a  

g a t e   c i r c u i t   w h i c h   i s   to  be  s u p p l i e d   w i t h   t h e   o u t p u t s  

f rom  t h e   f i r s t   and  s e c o n d   c o m p a r a t o r s   t h e r e b y   t o  

g e n e r a t e   a  c o n t r o l   s i g n a l   f o r   t h e   s w i t c h i n g   e l e m e n t .  

3.  A  p o w e r   s o u r c e   a c c o r d i n g   to   c l a i m   1  or  2,  w h e r e i n  

t h e   c h a r g i n g   t i m e   c o n s t a n t   of  t h e   c a p a c i t o r   i s   s e l e c t e d  

s m a l l   to   s u c h   an  e x t e n t   t h a t   when  t h e   p o w e r   s o u r c e   i s   i n  

use  t h e   c h a r g e d   v o l t a g e   e x c e e d s   a  r e d i s c h a r g e   v o l t a g e  

a c r o s s   a  m a c h i n i n g   gap  d e f i n e d   b e t w e e n   t h e   e l e c t r o d e  

and  t h e   w o r k p i e c e   at  an  e a r l y   s t a g e   of  c h a r g i n g   t h e  

c a p a c i t o r ,   and  w h e r e i n   t he   s w i t c h i n g   e l e m e n t   i s   a r r a n g e d  

to   be  t u r n e d   ON  at  a  moment  when  t he   c h a r g e d   v o l t a g e  

of  t h e   c a p a c i t o r  ' i s   s m a l l   r e l a t i v e   to  t h e   r e d i s c h a r g e  

v o l t a g e ,   as  a  r e s u l t   of  an  a b r u p t   i n c r e a s e   in  t he   l a t t e r .  

4.  A  p o w e r   s o u r c e   a c c o r d i n g   to  a n y  o n e   of  t h e  

p r e c e d i n g   c l a i m s ,   w h i c h   i s   f o r   a  w i r e - c u t   e l e c t r i c  

d i s c h a r g e   m a c h i n e .  



5.  An  e l e c t r i c   d i s c h a r g e  m a c h i n e   c o m p r i s i n g   a  

p o w e r   s o u r c e   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s .  

6.  An  e l e c t r i c   d i s c h a r g e   m a c h i n e   a c c o r d i n g   to   c l a i m s  

4  and  5,  w h i c h   i s   a  w i r e - c u t   e l e c t r i c   d i s c h a r g e   m a c h i n e .  
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